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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem 
of a conventional clock generating circuit 
employing a DLL(Delay locked loop), an SMD 
(synchronous mirror delay), an NDC and a BDD 
mounted on a DDR SDRAM (double data rate 
synchrormus dynamie random access memory) 
that has narrowed a frequency range (lock 
range) locked by the conventional clock 
generating circuit depending on the 
performance of a variable delay circuit and a 
forward delay circuit and the performance of an 
input output buffer because of a fixed delay 
clock cycle number with a clock period t CK 
from a clock input terminal to a data output 
terminal. 

SOLUTION: A variable delay circuit (101) is 
used to measure an optimum cycle number of a 
delay from an external clock until a data output, 
and a DLL circuit or the like is configured by 

locking at the cycle number to realize the clock generating circuit with a 
range independently of the performance of the variable delay circuit and 
access time. 
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OWJBCooTiftW*. ^T^SSEKl 0 1C0 
m&M.lt&'hX'h&tztOt 2+ ( t 1 + t 3 ) k*/Jvc 

[0035]^o 7 ;CLK. /CLK*^$n 
6 i . ZtHzRittzfn 7?ECK T tf>:£*>±# v x 7 
i/E.OJi. »I3SSi0Bl 0 iaVuru*SSEEIB 
102^£ffiU?D7?RCKT(7)i*,i*5>)X7y 



R_0fc&2>. i 7 xE.0A^R.0*Wlil(it 
2+ (t 1+t 3) T'J>1>. P]ttCX.y^E_2{iR_ 

2, E_314R_3 ttzh. ZZX\ tm?v-v?C 

LK, /CLKC0mmtatf*%<. 03 (a) . 
<b) <0>.3£t2 + (t 1 + t 3) <ta/2X'hi> 
%&*%Lht. ;D7?RCKTOl*,i*'0X7y 
R_ 0 ICS t jWSV o ••/ 9 E C K TCDA*>±a* 0 
Xy^'{iE_0T'S>&. <fcot\ ;o 7 ?ECKT, R 
CKT£E&&ffljg&iHa£H®»l 07£A?jLT&ffi 
MttSrtidfcv R_0(O{5fflS-E_0'\-Sc$-li:I.J:d(c 
^T^SIUSI 1 0 1 co3M»t 2 < ^-t*r^>^f6l^ 
tOMWaWflrirfi.*. LfrLZCOft&X'. *T£S3£088 
1 0 1 COMJ&M. t 2 tiSttzS/hT*S> & COX\ ? o y 7 R 
C K T«0£.3>_b& < V) x ... c,-*. ?t37?ECK T<0&*>± 
# 0 X -y i/fc-Sc $ * £ t J±T # * V * . Z COWBtfJ n 
-^X-y? • 0.y?£«fc?,f£KtfrCj)-5>. 
[0036] ;v-*x-y? • o-y ?(::>. -S>f&ftft£RS<- 
7t4^, l3l£ODLLT-li4^JS|B]J8l 04MlO5tf 
l5»ttflTV^. Zcotzlb. 4^0»1 0 5*^*73 
$<l-l»^0-y^RCKT2<i:. 03 (e ) Oid&ftffl 

fcE*Bfc#o. o4»k 4^-ffltassi o 5«i?o-y^R 

CKTWi*>±)!) 5 0X7 > ; R_0A 1 <c>RCKT2<7).4*> 
±^Ox-y^'R2.0Sr^-ri»„ -^LT, n = l(0J^ 

2«. 03 (c) cO.tdtCiffl&l^. OiO. 

iHlSS 1 0 4{±^O-y^ECKT£0S.*>±* J 0X-y> ; E_ 

1MECKT2 «i*>±* 5 l )X7yE2.1 Sr^^-f 
*. ttz. n = 2C5*-^tCJi. 4^0S81 0 4*^£B 
7J$il.?>^n yi?ECKT2ti, 03 (d) CDj:-?^ 
ffl2r5to. o^i?, 4 04li;n 7 ;ECK 
T<7)±*>±^ OX -y y'E.2KECKT2 C0±1b±.tf 
t )Xy>'-E2_2Sr±fi£-ri>. 

[0 0 37] i^T, R_0*^R2_0^T'cO5iSa 
E.1HE2.1 iWilffijlt. E2KE2. 
2^T'^ii@«<i:. ttfctDIVC*Lt\ 03 ( c ) 
t ( d) tf5i?D-y^ECKT2C0<iffi{±l ^O y^-t^ 
^;l/tCK7t*»f^lTO&. 44J"ffl0»l 04*^03 

(c ) t/cti (d) Ol->-Ttlc7)^n y7 2rai^-r-5.*> 

»*8il4 nOidWKt D LL«»fiH 1 0 6 
*»fc«tt$tt*IW«WS*2CKeJ:oTifcS£3*i.4. 

[0038] n=lcO^, ?D 7 ?ECKT20(!iili 

(c ) COJ: OtC^ri). :(7)707?ECKT2, RCK 
T 2 £&«jgfc!&&ai088 1 0 7^.A73 LT{iffiitK^ 
ff^- 5 t % RCKT2<?)l*)l*'OX7yR2.0 
ti5^ECKT2^ii* > ±* {, ?X y> ; {J:, E 2.1T'* 
4. GfoT, COt^efflJ^iSa^ailllSSl 071;. R 
C K T 2 C0iLh±.tf 0 X y -J R 2 _ 0 5r E C K T 2 £04. 
*>l* 5, )x y i^E 2_ 1 H-ic$-ti-4 J: o fc^JHM- 
VBDN^tbTJ-fi.. dilti. nj^ildlgg 1 0 1 COjI 
JS^ISt 2Sr7^^<$-l2-i»^»63r*)1.0T\ 
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[0039] ttz. n = 2c7>fc£, ?d 7 ;ECKT2 
<0&ffll± (d) Oid^-i). I^Q'/^ECKT 
2. RCKT2£ftfflJiJi£ifc&aJE?&l 0 7tCA^LT 
<ilfJt&£*T$:-?h, RCKT2coi*>±^»3x-y ^'R 
2_0lC*tj5V^ECKT2^A* ) ±^'3Xv^iE2_ 
2T&6. ^t. i<Ofc#ffiffiiil«ft«tajlal»l 07 
i±„ RCKT2iOi^_h* i 0Xy^'R2_OS-ECKT 
2 O A^Ji** 0 X -y S/E 2 _ 2 £— ft $ X 0 IZ 
yfi-^-VBDNSrai^I-rS. £*lHflraS!IIEI»l 0 1 
Olg^St 2£*# <?ii-|>^T-S)i,<7)T\ /n-^E 

[0040] Htlin=l, n = 2^i§-£tCO^Tt& 

pn» o . yi \-T J r^HM/r>, L . P-rv^rfr- 

71U/v/V\ ii — j , ii — -» v«- -'v • ^ ^ >v ^•J/'Lf 

"J"*;! tztiL. n= 1 t>t<tin = 2c7)^ 

£li4#jgiUKYA^J&*. n = 3 cot #{i6^0SS. 

t CKmin= ( t2min+ ( t 1 + t 3 ) 
tCKmax= ( t2max + ( t 1 + t 3 ) 
S3, 5S4£JlT#a>i>ii , 5-, n£-5gfc-M,i:u-y? 
l^i-'Ji. TOIffilU&l 0 l«031ffifi$iJ^ieffli:^D 
•y^T^-tX^ (t l + t3)-C^?^TU3. 

ZtX\ Oy^W^^CO^V^DLLSrjgfit-r^. 
[ 0 0 4 4 ] ifcfc:, *H^J^D L LUISgfOJ: OAfMfl 

14 0(4, 04£Oid(-, -fl»AMBMOSFET 

t -e-coftay-^ffiwc^^ii^maaifflMo sfet 

FETfc*^2»S0£M««igBAMPl. AMP 2 

3*Ufc3Stttf>?n v ?«^CLK. /CLKfciffBU 
CMOSl/^Hl^D-y^ECKT, ECKBiL 

xftjj-th&mzm^x^z. 

[0045]^t5, CKENti^mSifflMOSFETcO 
ZtX'AlJX'v y r 088 1 4 Otf5*6f^* W»t* ? n y 

^ fcWjo$*uhE«a«fflM osFETt wmmz* 

y, 3T7*iiT«8BeBWffc:ai*«<aS:VcctcBfl3&*- 
|.itft(?)MOS F E T*<dtl^ y- KffllOftiSSTM O S F E 
Ti:Jfey!CfiMIS*tTV^4. 2fic0Ht!)liit@[slKAMP 
1, AMP2$rM5iJ(cffl^^Hi-Cv^(OJi, 0g§£3£ 

d t «WC»90jIJfe& t £ < IS] t tc^r-S. J: o tc-f 6 
T£>&. ±ieA^)V<-y7r[llS§14 0*^Jii^$n/c^ 
i;D7;ECKT, ECKBfl^te, X-fy^Effil 
10. 1 1 l$-:rt-LTTOI®[E]8&l 0 l'vfft&Sft 

1004 6} ^raEajiig»i om, ia5ic^$ixT^ 



[004 1 ] $T\ ^HStia-y^^y^cOthV^DLL 

&\*Xv-/?Uy=Jbl±. DLL^*fi)tMOfi[ffl-CT-^ 
5 -y ^-fflco? a -y ? QC KT^ffi^lT'# tfflitm&mZc 

^ui7a v7mmta<Dmwx'h&. as^T^s^o 

•yy^S^J5^|fe^t>{t.|.^S:tCKmin. fi/hJU&ffc 
iZtitf&fflm* t CKmaxfc-f 6 . 

[00423 "moiX'LZ^ztx-hztf. ^mmm 
ss i o i tziissm.<o»mma (asuras&H) 
arfS. TCSSlslKl i o i«og*a&*£ 

t2max, fi/haffi45rt2inini:-rSi:. S2±0o-y^ 
[0043] 

)/n (S3) 

) /n (S4 ) 

-I. i die, i»flK:«»S*ifc8ffl«?5'BRasiSE«^4 0 l 
a-4 Olht, TOBHE*^ 0 1 a~4 0 1 h £*t 
JJ5LTl£(t^ix^8fi«0||i!)Tyr4 0 2 a~4 0 2 h 
i:, "3I^affi«^4 0 1 a-4 0 1 h&£X/mST>7 
402a-402h <r>%i'&Sft&&*Mm- 

^janu84 o 3 1 . ntfiryr4 o 2 a~4 0 2 hcoai 

^3TA P 0 A P 7 C0Vvm*>£gtflW(cai2l$-£.g, 
^cov;^7*Wy-»f (MUX) A0 4kfrhtm.Ztl 

[0047306 ( A ) (£. ■5r^aS*1 1 4 Ola-4 

0 1 h«ft*W«rEIB0j36«SSiiTV^. ^TSSSSS^ 
4 0 1 {4, Weix2<I<Dgi!H I N V 1 , I 

nv 2imnmmztitz®&t zixx^z. mm-< >'< 

-5 I NV 1 , I NV2I1 ii^OH»)iii@[H]S§tam 
<7)ES§tS^Sr<l^TfcO. «»Sii§fflMOSFET Qc 

1 , Q c 2 <oy- hJg^f fc. BUie^M 109 
(01 fr$,(0JU TxmffiN B I A S#6Pfln£;fl 

T«J«dtl&. .LOmSEilSifflMOSFETQc 
1 . Qc 2 bW-mZAj 7ffflMOSFET Qsl, 
Q s 2tftmZtlX*> 0 . 2SS«^II* : F4 0 1 
bMOlh^X-f^flMOSFETQsl, Qs2 

«y-h«KFJcii. ±feaffisiic$ijpii]8S4 o 3*^<7) 

St(?$iJffl)fi^SEL0~SEL6* < EpjD$iX, -e^fl^- 

BK^ixTO^. $<b(C, A^iaftMOSFETOHl^-f 
XBItcy-h- KM y^cOMOSFETtai^y- 
H it?- V %Ffrz3cM1&£ J^MOSFETt A>WJ 
K«aS*l^flWSr*'t & i t tC «t 0 . 0»<?D«fi!tt*< 
fiMISftX«i:«fll!lT'«^^>ajiE*»±<ratC!Srft. & 
fz. 2^cr>mm4 >*—9 I NV 1 . I NV 2£iS?iJ(C 
S^E-r 2> <! t T* 1 oc7)Jt-& J: Ot^l 2:f^ 9£HL 
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[00483 iizcox o izmf&ztitz-si$&mm*4 o 

la — 40 1h(4. /nMTXIENB I AScr>W,mzX 

•jasiM y^-3>cDM'l J EWZi1) i %iti-hcr)X\ Zaymgi 
ffi<0* * £ (c J: -> T iE-^tfXJj £ ixT A> t> tiJTJ $ ft 4 4 

n b i a scom&fitT&tz tmHk&fflrt-i. 

[ 0 0 4 93 4*. ■5JM5£iSH 1 4 0 1 a~4 0 1 h(4 
A 4 TX«JEN B I AS^ffiCi Kimitmzitffflwz 

tlifcttfcwOlKSWfflMOSFET Qcl.Qc 
2tW.HlZA<< -/ffflMOSFET Qsl.Qs2# 

4. *.IT\ ^J3saSE*^4 0 1 a— 4 0 1 hOftJjm 

g& c mo s \,<jnzm^i-itiib. me <b) tc^-r 

«t 3 KHftiiUHUB AM P 0 k ^cr>mti S £>(Ci£j£lE 
JgLCMOS K/KcSCIS LT atfrf-* -f W<— j> EB 
I N V 0 fcj&^flMfcSiXfcaUttTSOM 0 2 a~4 0 2 

[00 503 ClOMi&TyTM 0 2 a— 4 0 2 h(4, ± 
I£3i®^C$iJfflIIIIK4 0 3*»&<0?Sttfl;«I»e^AM0 

-AMTfciiOKf^ss^v. «a 

NVOCiOo^l/^ (OV) Srffi^JTS. 
EBAMP0J4. [24(;:*£ixT^4[IIB<9— ;frco^iJ) 

tt«0B£**-&irlir , Ovarv>«o«, Ht6T>-r4 0 2 
a~4 0 2 h(iHi6tti^T'^< s^y^«fS^ffi*f 

[00 5 1 3 MSF5St$iJffl!IllB4 03IJ, "TgSIffiEB 
1 0 1 (CA7JL*:?ny?ECKT, ECKBSr, tU^l 

iToratraguoarssB&iHM o i £ii-r a>$w-t4 

0BT'S>D. Iiryr4 0 2a~ 4 0 2hCOai^TA 

p o-T a p 7 [zm^x&mmMw*fttcd x o iz 

m&ZtLX^b. Mb LT, 4S«0^SS^4 0 1 
*riI4«i: 5£-f 4*§£\ fI-f-SEL0~SEL3£;W 
u^PfcU SEL4~SEL6(:o')i/';/u:ts. 

ms7>TA 0 2 a~4 0 2 h(C*«-*iStt-»fcll 
fflHI-f-iiAM4*^W U-'OUT'. -fitWhOAMO— A 
M3. AM5- AM7 liWU^JUk-rh. ZtllZX 
0 . "I^EBB 1 0 1 CA7J Stufc? D-/7ECK 
T, ECKB(i^ISSS*^4 0 1 a—4 0 1 d«r3iig 

-r 4* { . -t&mmm^f-A oumoi hj4!i]BK>f££ 

sshhh^'o i d^ffi^fi#<i, vsii^jfflift-viiA 
m 4 c «t o ot— %mt2nx ^hmmr vta o 2 d e 

ioTCMOSU^MCtiHSiX, v;U^-7'U7 H t4 0 
4£iIi§>LT?ny?QCKTi LTffiTj£:h.4. ^(r> 
XoZfflffllZj:*). ?Ov7ECKT, ECKB(4A7J 
*»£>di*4TK, 4S^ 5 IS^SS^4 0 1 a— 4 0 1 

d*&&Ltzz\ktz%h. mmmvm®i&4 o 3 a^j 



ismmTA 0 1 cosissr 1 ~8 ix-ttmizikiEtzz 

kWX'Zh. 

I 0 0 5 2 3 =5r*5. 0 5co X 3 (c«*$*utTOliSEl 
Bl 0 1 tCioV^Xti:. iMiRi&WfI^-SEL0~SEL6 
%-tKX'^l V^tVk LTBTSSKIi* : F4 0 1 a-4 0 

1 h^-r^Tib^^^Tt, JStt<fc*M»M8#AM0~A 
M 7 (C J: 0 mMT>7 4 0 2 a— 4 0 2 hco *>vvfft 

4 £ k tfX'% 4 A>\ Jble^i a £3! ftffl&MS* S E L 0 
~S E L 6 (Ci -oT^fr&TOI®*^ 0 1 £l?it$ 

-£4 x o (c Lfzjjtf. mwrnji z-i&g-r 4 c t #-e# 
4. 

100 53 3 -?rt^-7°W-^4 0 4(4. H»T^T4 0 

2 a— 4 0 2 h£0ffi7JfI#TAP 0-TAP 7*»fe. - 
"Mfiffc L Q C K T k L T ttiTJ-r 4 0BT'* 4 

05<^?i£<flO[HJBT'(4AMO~7(cJ: 9iMft£ft 
4£i&Ty74 0 2(4 1 o/J»fC*4«OT, V/l^f71/ 
?V4 0 4tt#*E^8A7Jlftafn[lIBX-m^ 
[00543 07(C(4, SSSifc$<JfflllHlB4 0 3?)Jltt 
flWr0»««0W*SS*iTV^. 07tc^-Ti:3t. S 
Sf3iS#J»0B4 0 3(4, H«jr>r4 0 2 a— 4 0 2 
hc^ttJ7J(t#TAP 0-TA P 7 &*iX-mA7JX-* 
fi-f-i: LD LLW0B1 0 6*^<oe»ft^STRSr 
*3i«O^Q y^A7Jtt- 47U •y77n 7 7FF0-F 
F6t, FF0OJli^S:S:te-r4>f WWGOt, £• 
FF1-FF 6£Otb73 ?r-?-iX-riX-^(OK5£A7^SS^(C 
Stt I5S<0 7 'J -x 77 a y rcoai71 SrftU^OATJS^ t= 
S(tTffeS«»fH-4 AN D y- h G 1 6 k . >f ^ 
A- ? G 0 i5 J A N D y- h G 1 -G 6 <7) tli^fi^-5r 
-Ucr>A1im*§-kL. ±imWrimsTR<r>%tetmt: 
m%cr>AJjm*lrk-tZ>OR-y-hG10~~G16k. 7 
'J y 77D 77FF6 tfOfflTJ t iSIMS-f - S T ROR$£fi 
^•^A7lft#t-r40Ry-hGl 7fc*»^«JfiSflT 
feD, 7'J •y77O-y7-FF0~FF6c0ii57j£jIgS 
f401 a-4 0 1 h tZft-it h »tR0Jffllfi-^- S E L 0 ~ 
SEL6i; UTHi7lL., OR7'- hG 1 0~G 1 7<7)fiJ 
7l2:JaJir>'7-4 0 2 a~4 0 2 h{C^-T4vS14fl:$fJffll 
ft-^{4AM0-AM7 tLTai7J-r4. -fW<- 
^GOOtHTJSrf^Wfi/hSffifl-tM I N.DLYtL 
Tai7Jf 4. 

[ 0 0 5 5 3 S®S^$fJfflIlH]B4 0 3 lif£K»L 

<aB<W4J:dK. Iii7J-r4iMJfv$iJWfI^-SEL0-S 
EL 6(4. 7»J •y7°7Dy7°FF0-FF6c7)i>4gi 

(i=0~6) Sr*tfc:L-C-ti0t5Og*^ffi7J$ii4S 
tR$<JfflHl-f - SELO-SELiliM U^VX^MtP 
^.t±i7J$ix4^1K$iJ«lfi^SEL i + l-SEL6(4n 

ai7j$ix4«tt-(b$'Jfflim#AMo-AM7(4, mm?- 
v g o— g 6 offtsc: i -> x znmzttis-? 4 1 oofi 

?AM i + 1 <r>?*tf>^ \y^)Vk $il4. 
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[00 563 ^£}I5£I°JS&1 0 Ifrh&ftZtihfvv 
;QCKTI1 DLLj'h^aj^Sili.cOtPI^t, u 
ry^aSEEBi 0 2^A7j£ft&. H?iEU/cJ:^C, 
^7-'J*aS0SSl O 2tiA^?D7^QCKTC > A 

j]A- 7 77i 4 o<7>ast laxt/m^mmi 200a 

St 3t^fttCffiS-r-SBf^cOSS* ( t 1 + t 3 ) £ 
tfDtfRSSii.&a^ fi!*J:0Sl(c«o*H7)[il8§ 

sotco^TJiwr*. Sf^t^ru^aMniKi 0 

2(1. 1 4 0fcH— flMtoEKfcatfjEIR 

1 2 0 fc !1— *ii£cofE!Sgfc £B3HJ£ jf ^ Lfcfiif£fc £*l 

h^tx\ m&omma. (t i + t3> z&zzoizz 

ft*. 

[00 5 7] ury#3iSE0KlO2"CSffiSft*:?tt 
y?RCKTIi, ^-jgtllSSl 0 5CJ:-5T4^ig$il, 
?o-y:7RCKT2fc£i"lS. AA^7 7r 14 

»1 0 4(C.J:oT44W3§*U ?07?ECKT2W 
£O«^?O-y?ECKT2<0<fcl8U;. DLLftJtW 
0»3&» 4> tttt S * *U»ft# 2CK*>'D7 fc £ 
03 (c)OTCKT2 (n = l) <DfiMBT\ iHflfffi* 
2CK^WK;K'A5tl> 03 (d)^ECKT 

2 (n = 2) <0{5fflfc&£J: 3(c#Jf0Bl 0 4**f8i£ 
SivOvfc. ^HISSl 04&J:t> r l 0 5 T'? o -y ? E 
CKTfcJ;imCKT<y}ftJf fclCi-oT. 1? 
5£L*:J:o(::. yN-^E- y^ • o y ? SrE&<-d 
1..08(A). (B)t»HBBl04, 105«« 

COO 5 8] #J30&&1 0 4 , 10 5(1, 08lC*-ri 
^itmRlsai7]5r-r'-^« J P{cA73L^2o<7) 
^HJW-fe vh. y -fc -y l-JSRHt* 7 'J -y 77D 7 7FF 
_E0fc FF.ElClJ: flUS<^7U 777n.y 

7'F F_E0?)7 O y ? O y 7 E C K T#A7l$ 

tlZttUZ. m®<V7V -yr^D-yT-FF.EOOaiTj 
Q#f£K<0 7 'J y 7*7 n y 7* F F _ E 1CD ? O -y 9 SB^C 

7n y 7°F F_E0fc F F.EMiATJ^O y ? (C<&b 9 & 

TJQBtfo^l^/WC&.S.. 4fc. 'Jt7h«fRCA 
W l^/l^AT) 8ttiUi#nJlfi(= 'J * y MESfc 

(C$r*. 

[ 0 0 5 9 ] 08 ( A ) Cr^-fJ: -5 (c. ftffllalft 1 0 4 
fcii. 'J -b y Mi-^RSTt±KffJffllfi-^2CK4^{i 
^coRlsfi^t&ATJft^t-r&ANDy-hGl 1, 
G 1 2* l tfttt4>*U AND y — h G 2 1 ^{UT}**? 'J y 



77n 7 7FF.E0iFF.El(7)'Jt7 h^(C, tti 
ANDy-hG2 2c7>ai7]* { 7y 777O77FF.E0 
fcFF_El?)-fc-y h^iZX^tlXK^. ZtUZ±-? 
X. M»«^2CKe:«tTH3 (c) tfXfrffli:*** 
?(C#JS]3*u£ECKT2 (n=l) % 4^(103 
(d) COiiLttt%$>£ol l ZttmZ1XtzECKT2 (n = 
2 ) ilW&Ztli. 08(B) IZTjk-f <k dtC. ^0g| 
1 0 5(1. y-fe-y Mt-fRSTtfiSJg:? 'J 7 770-/7 
FF.ROfc FF_Rlcoy-fe y h^tCATJ^it. 7 'J y 
77D77FF.R0t FF.RlcO-fe y MSrHCd&tffiS 

[ 0 0 6 0 ] &i>. SOtHfctiVvcW:. 0»<OBtHBfelB 
.^!c-fA/>*s, -wgrasxi o 5(1 1^7 y ASSESS 1 0 
2*>l«*fc:Sttfc#. u-ry^asnissi 0 2<OWSt: 
#jgE8&l 0 5£t£(tTilil->. uW:j:0. ]s7\)& 

ssess i o 2 <oam*8s*ffi**-4 - fc •& . - 

*>*£(=«>. fuiesK ( l ) t<mfth<r>x\ ajTJx-? 

d q t r-^x h n-yfi^D q smmiiiE i < mm 

[0061] i9Cli, ^ESg 104, 1 0 5X'ttm 
$ ixtz 9 o -y 9 E C K T 2 fc R C K T 2 cOfi ffl Jt S & fi 1 
=Cr 7 (5ffiJlfe^ai[sI8& 1 0 7 «Oft*0W«* $ iiT ^ 
*. ffifflJ^^dSt^tBlslS&l 0 7(1, 20WJ777n 
7750 1, 50 2fc loONORy*-MUSS5 0 3fc 
frt>mf&.Zti. ^-^-r-^ATJJg^DdttjglBEVcc 
t^ffi^SixSfcfctC ^n-y^JSHFfc^fflHIBlO 
4, 10 5T^fl^O7^ECKT2tRCKT 
2#WmA7J$*U ?v-y?<D$-±.tf*)lzmMl.X 

7 77D 7 750 1 , 5 021^1511^7 h^RSr 

^(7>y-fe-y H|fCli7»J 777O775 0 1 , 
5 0 2^gaj7jQB5rA7J(i-^fc-r.&NORy-h0 
B5 0 3^)JiJ73* { y-fe y hft^fc LTA7)^iX&«t d(C 

mizztixti y » y -b -y h^^vN^ k/hc^/is 

fc. ATJ^D-y^^^W^^-riS^lCQaiTJ^o^ 

[0062] {2ffl^Sc^ailI]g§ 107(1 03 (c) 
t (e)c7)«td(C. ^Oy^RCKT2c?)ii*>±^ l 5x 
•y ^'*<E CKT2 tfDA^±*« DX7-/'iH $feC A73 $ 
ia-g.fc, 7 y 777D 7 75 0 2^iii7JQ* i 7\^ u-^<. 
IV. s&a^QBtfo^u^/uc^fu fflS ( f ) (Oi 
a CC, title <Oil^Sr^-rai7jfi^V B D N*^n-Y 
(C^-ft^iXS. »:(C. 7n7?ECKT2^4*.±i { 0 
X y^*<A7J$fi&fc. 7y 7 77D 7 75 0 lsoajTl 
Q^MW. SfeffiTlQBT&io^b^Kc^ixl,. 
-?-LT. 7'J777D7750 1, 5 0 2cOSeSi7]Q 
b *^(cd »7 u^Mz $ixi. fc z<rmmz . N O R y- 

h@!S5 0 3tfOffi73T'*>?>PFD_RSTfI-t(C^-f b 
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^;Hc^b?ill>. P FD.R STfi-^ti? V yTya 
7 750 1. 5 0 2CO0-tv h^lZX^J^tlXH^. 

H3(f). (g) toXoiz. a^fi-f-VBDNiciiii 

btxh. mz. RCKT2iO4*>±*<0x yi;j:t9 tE 
C K T 2 <7>;£i?±# 0 ^ v ^'0^*^V > t . ihjim^V 

bdn tctiMv vw^3^. £ ^aj^fi-v V B U PtC{±# 

[00 6 3] ZLX. VBUP, VBDNflfWWX 
tU^SSra^ti. ?u-/?ECKT2fcRCKT20;£ 

BDNft-^ti. -f-r— ^'tfVrHJS&l 08C:A7j£;fU 
^ai^^(>tffllllCf5tJt«-EVB$-^-r^. f-r- 
y^>-riIIS8l 0 8(i. 01 0(c^$ixTV^J:dtc. 
&tji6 1 1 ta^CO^f 1 2a-6 12hM 

£-3>(g;t&i3§i7-f/W:?6 1 0, 2O£0mSiJ!16 0 1 , 6 
02Slf2O<0M0S^7f603, 604i*>£>fJt 

[0 0 64] -i-^—^yrmm oscr-/ 

7{I^VBUP<?XE>K/l^#A:fi£;ft.£fc. MOSX^f 

7 f6o s^a^fc^o . mg5j®6 o i a^coms 

I 1**7 4 71^ 6 1 0l,zm&ZtlX*-r/-<i>'?6 12a 
-6 1 2h*<5E«$iX-Cai^imEVBc7)«{a^±#-t 

t, MOS^ yf-6 0 4* i 'i£51#c®i:2r , 3, tt»5Ei!S6 
02WmgStl 2tCi-5"C7 >f ^^6 1 0c0^r J r>'N*v'^6 
1 2a-6 1 2h*^«^j5fiiiaiL. M^EVB^ 

[0065] mmm immtam^ 1 o i comm±. a* 

ff-^-V BUPfcVBD N^'lajB^tCVN-f Xs^lVttch Z. b 
tfhh. -£<70*§-£li, «s5il^6 0 1 *^<50m8il I 1 tm. 

Zc^. £iX. fi-f-VBUP t VBDNWNV^ifgCOll 
«W . fct}7J®E v B <7)€(a* J Ji^ i> L< iiT(W h . 
[0066] ^<F>%m&<F>^*-VX^m&lZ-&\\X 
li, 7 -<^r5 , BSS6 1 0<0=* ^^>?!§S*^ ^§51 
08&1 0 lc0ii@SiSt2rS<JP-r.i.mr)i^iR$iJPm^S 
EL0~SEL6(Cj:-5T8om^^*^^6 1 2 a~ 
6 1 2 hCDZtlZ'tllZttfeLXim^tLX^&X-l -xf- 
6 1 3a-6 13h^y. r^VU^hZ tX\ 
X'ZZXolZZ^X^h. ZiXli. ^ssmssi 0 1 

^sgssc^tT^^-^vrniKi 0 8oai^m 
ev Bo^-fbisrpst'c . sj^mmmm 1 o 1 i=&ft 

[00 67] ~t^i5*>. f-+-y*y71 0 8KJ:9£ 
S$il^mEVB(±. 01 1 CC^iVC^S (a) *iz 
(2(b) <F>J]\s> V 5 y-QffifrhtchJU TxmU 1 

0 9^«^^n, iwwT^iiiKi 09^ai^m^ 

J;o-C±K^ilSlll?Si 0 1 ^SjiJi^tcoSn-?. 



rtsmmmmm^ sELo-sEL6i:j:oti^ 

;l-X(c*t-f l> Si7J«EV BO^Lfi*<-5rc$> 

mss i o i <d b - 9 tvcommmmuz k ^ t & & . 

[0 068] -f&iy^ TX«flEVB*JAVB/i<t 
SMfcLfci: # . '5J^M@*W8g<7)i§^-c7)jlffiB$rat 
203£-(k»A 1 2{i*T3SiSBtfF 1 ScO%gr«0^tiA 
t2<08«i:**. itOWWciO. ilSSa*^^ 

mtm<0**—i'*>7\Si&l 0 8£&VvCtt, 3HRM 
ffllfi#SELO — SEL6tC«k-5T^r-\'V^^6 12a 
~6 1 2h<WS*«&W»LT^rSS15illl»l 0 i<©a 
SIS* 1 ^ < 3r S t A & < ^ i. X o iz^it $ -^T v ^ 

s^*t>. ATj^vpx^m-sajTjmflEVBcTj^ta^s: 

JtWf"SJ:3(^&. -e^S, fi-Sf-VBUP, VBD 

Nw^xitgtm--s^r^a®igssi o icoas8#rat 

[0 069] ^rfc, 011 (a) fc^SftT^&vWT 

v^^\ 011 (b) iz9jk-rj;o%mm.cDJUTx®8% 

1 0 9&m^&Zkl,z£ O'^MSSlHlSSl 0 lcoSffifi 

011 (a) W^TX[s]|f&(i^<7)A7J«ffVB-tb7J 
•a^rtt^'iXRBBrc**^ 011 ( b ) cr^L^H 
KT'Ji. A7J«£EVBtiU7J«ffNB I ASt«J:oT% 
4-r&«8S36<-»:RIRI: i flrftfeA. 01 1 (a) tJtSS 

[0070] JJLht*. *^i60!IOD L LEIBwfllrttfco 

nmz^xmw-tz,. 

[0071] t?, d l Lmmz&if&tiLmmtmw 

^ R C K T 2 cOfi[ffl^E C K T 2 tfOfiLffi X *) MA,X*^& 
V BD NJWAWftjlZtlX'^ TXlgEV 
B^mffi^T^O . ^MEIIIK 1 O 1 <7)M@S^liA 
^D y^RCKT2cO{iffl*<MiXi>«k^(C$iJfflI$ 

n y ^RCKT2c7){affi^*ECKT2^{jiffl«J: OMtlX 
^ZMSlzlt. VBUPJVUAtflitf)ZtlX;<4Txm 

ffvBom(a:^'±^o. ^ssiussi o icosss^ 

P7?ECKT2t RC K T2c7)(5ffl(i^(C^L<^r?> 
id(ilBg?ix. 5tl* { «0A*>. A7J^07?CL 
K, /CLKt{iffl*>'-5cL7t7-'-^DQ0~DQl 5 
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[0 0 7 2] □•v^^'^tteftC'I 
££&la]ft 1 0 1 4^ °T^SM*^ 4 0 1 OgSSr 9 a 
?7fflmCKKJ6t.-CSgM-4*iJW«:. 012£fflwc 
tfcBS-f-S>. Srfc. T^ttfiEVBtiftfrHcVc c 
MzV-b y h^tlX^^X. ^3^*^ 4 0 1 a-4 0 

1 ho 1 0 c7>a5£S«i; t DT'fc 0 , ®mtx4 
f 110, lllttDL LSWIUSI 1 0 6 A>£>coSWfI 
^STRrfn^WOMzZtL&ZtlzX <0m2\s7Vt? 

asiuss i o 3 £*j%mm®8$ 1 o 1 £{*&-r& 

[0073] D L LftJfflHUSS 1 06ti. y-tr y hfl-^R 
ST#A7J$i"l&i:. «;o7;CLK, /CLKSr 
TO n jAtfATT'^y 7 r 1 4 0 c^l+lii^ □ y ^ I C KT<0 
&±#9:5M 5>-^Tllc|nIWLT, HI 2 (b) <7)J: 

o(c^-r^n»fs#scKT, scKB^ajTrfs. 

DLL$ijmi[H]SSl 0 6 tCiff £ y -fc y hfl^RS 
T(i, DDR SDRAM<7)3>hn— /Wa^'-y^*^ 
— Hl^^'X^IS^^-^y K^-tvl/? 'J 7 ^ -y is i»73 
v>KSELFX£^W:t #&fcH::£j£;X;h.&. DL 
LSWHS&l 06*^m^^^fl-^SCKT, SCK 
B lim 2 ]/TV 0 3^i-7T (t l + t3 

+ tm) tV^dicoaffiSr-^i-^^THl 2 (d)(Oj: 
d^rd^-SRCKT. SRCKBfc LX\tij)Ztlh. Z 

zx\ trail mffiim^DLLmttmtts&nnmn 
el. &&cr>muznm^htzMz^mfcZKtzim& 

[0074] (IfSRCKT, SRCKBIiDf i^^f 

7f i io, 1 1 1 ^m^xmscoxo^m^i^-t^ 

■si^MmmSZ 10 1 ^A7J£*U '5TSSiS[HS& 1 0 It' 
TOIffi3it^4 01<01 K^tC t DCDMmrf^-z. t>tl. 
012 ( e > ~ ( i ) coX o Zcmmm^-tfK* tB&Z 
tlh. mmZtltim^li&WlTyyA 0 2 a— 4 0 2h 

&iYLxmi&m$imw®8%4 0 3 t -DVT-TV 9^ 4 0 

4^^?n&„ SffiK^$"JP[l]884 0 3ti. D 

LL$W@!fcl 0 6* 1 <bO$iJWI-^STR#o^Kn' 
T'£>6i:#. ORy'-hG 1 0— G 1 70— ^TCOA^Jfl 

0-AM7JW^ l^-OUfc L-TtBTJ-r^. -t^fc 

"isaiEEiK 1 0 1 (ommr >ta 0 2 a~4 0 2 
hiii-'<x%mtztiMi 2 ( e ) - ( i ) nmmim 

(i, TAPO, TAPl, b LT^^^ai^l^iXV 

;P^7 o l^^-9-4 0 4Cttf&$iX. i^HTAPl-T 
AP7{iji5ttgfi$iJffll[lIS&4 0 3tCt«*&$iXi». 

( t 1 + t 3 + tm) +4xtD< 
(^6) 

[oo78]-*. Q.mmmtem.&wiiijjT-? dq 



[007 5] <Mc. 012 (c) oidfc. SCKT. 
SCK Bflf^Xf y rmz^t£tlXfrt> t CKflW^ 
4 5 >7T 2T'STR#^#o^l^/l^><s>,'W 

x. m7<Dmmmmm®&4 0 307 >j 7/707/ 

F F 0-F F6A J . ^aSESS 10 1 frh<r>&MWm 

fTAPl, TAP 2, in^Zv-v^-ti,. 01 

2lZ^-$-$>4 Symm^lZlt. STRft^*iO'7U'<. 
lVfrt>>\4 )/KiV'\ 1 £it2tltz<ft&X'ii. TAPO— T 
A P 3 *>VW U^K'TA P 4 i^tio^ U^UTife 

*<?>tz#>. wmmuw®&4 o 307 y 7/70 

•yrFF0~FF2tC(i^W -y F 

F 3~F F 6triipT>L-<.;U*i9 y-*-£il|. „ 7 'J 7 7* 
7D77F F 0~F F 6<0t*^ iTV\-f y ^> 

$ii7t*»»scii:T% 1 9 a y 9 mm tcKcDmizmm^ 
Wi2\sTV *Mmm®zmx?[$zMm\s\mfHX'iiM-th 
mm&m<fti)*h. 01 2^9 a symmx-a. tcK 

cOSCTA P 3 iT-r&fc^KSOT^SSfH^ 0 

i d t X'm^tf&.mztitz z t . 

[0 076] zlx. *<os£m. 07<oiisssc$ijffliia 

884 0 3-m, 7'J •yT7D-y7*FF0~FF6c7)tii?J 
(|§SEL0~SEL6«^SEL0-SEL2* S A 
-< W<.)U<DittZtl. SELS — SELeJiO^^ 
/W^kL. -eiXlCt-oT. OR7--FG1 0-G17 
* i ^»tb7J$iti»vStt'ft,ft-?AM0— AM7Ji. AM3<50 
*#^N-f L-^Pi:LTai71$iX-S». *LX. ±i£(l^-S 
EL0 — SEL6S.LPAM0— AM7I1 
1 0 1 *4)*S*, Uf^-rS^Mffi*^ 

4 0 l<7)g^4faT'$)i.i:^a^i:{i. ^Ofc^^ 
SSE1K1 0 1 Kfclt&gffigffSt 2ti4 x t DX'h 

[0077] ±ISO«J: M3i»Mffli[i]i&4 0 

3 j: h sisammn 1 o 1 <n®mw&hm.fctz> t . 

-e-«0t §Klw±K$iJt9^STR<0/N-f K;K0S!-fkt 
iO^-f yfl 1 0, 1 1 l*<A7J^Dy^ I CKT, 
I CKBSrMS?-T.&{I!lt2W)#i5oT^-l»^. fiffl$(J 

CLK, /CLK^A73*^T-^DQ(7){li7JiT'<7)a 
SlDdqfl 

Ddq=tl+t2+t3 

= tl+4xtD+t3 (St 5) 

TS>S. idt', 01 2*>^tCKJ± N 



tCK<(tl+t3+tm) + 5xtD 

<0;d»?CLK. /CLRCStSfifffiiPdqli, 
Pdq = Ddq-nxtCk 
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X'tkblth. ZZX'lt. 121 2 OJ: 9 n = 1 <7)i§-£ 
*2>tX^h<r>X\ Pd q = Ddq-tCKt'*)0. ±E 
2O0S5, 6J:0» 
-tm>Pdq>- (tm+tD) 

?CLK, /CLKiHtm- (tm + tD) tdim 

0 i cr>fmimmiz®m£tix^& t^dzt^x-t 

ibtcMZ. ■si^c.WmmdZ 1 0 l^S^3gc0^ 
(Cliffl^7-'-*DQO<affl{£:?n-y?C LK, /CLK 
iOt (tm+tD) — (tm+2tD) rtfltit*. 5 
gco^-^Wiittcffi^-r-^ D Qcottfflti ( t D - 1 
m) ~ ( 2 1 D- 1 m ) jW5£h.& ^ t lz% &cr>X\ <4 

jSD7?i T'<7)BtSb*^*<# < % -o tz n O y ? *<r- £ * 
t o o 7 9 ] ±ie^i •? iz Lx^mmmss 1 o 1 k*j 

tt«.iIffiB8S^Jffll§^«<ST*^'f 7fll0, 11 

1 a*w os^i, t . toskqib i o i x-mmztitz? 

hA^A-y^rlHlSSl 4 OiPf.MaS^D'y?^ 

{iffl^ismiS0sii o nz&^xmaimzh.. ±15 

fili-tm (tm+tD) tfmiiiZtl. ZCOtiM 

£r>x-5r%mw®s$i o wmmMi&seit (mw±m 

DP) S*UCffiffl£*'**'U iir^^Oil-ritT'DL 

mmi 07 nan t,mu&sat. tw^-^DQt? 

ny^CLK, /CLKO(i1Bi:OJt^t|5]^T-$>&co 
T\ {iffln-z^^Stc^Staj^x-^DQcoCifflJi^ 

[00 80] «»Lfc?rssiaEiii»i o i<?> 

mmmm&?<mmizft*}>ti&<7) 
x\ «jiga»^R5eufcacisiHW)«««E, iasf* 5 
s&fcu A*A^7r^aj*ni»<og»B*iat i^t 3 

£>l±-f;M£>.rfc{i:2r^. ioT. D LLBBj&Sfcffin -y 

EKi^H^fc'^i.^il&^lct^eDtm 
£ $ Sr HBt & .1 i T-MH £ *WW 4 *ftt <D£*§ £ 

[0081] ±IEO J: 3 lz*]3&m®St 1 0 1 

m*mm*jifct-rz.ztizj:r). mm&co*i^m® 

•HvCfc t CK<7)ft>MiJiji$iJ?gf&# 1 com^zHHh t 

D+t i + t sizvm^tih. znmmzmt.&tztb 
iz. *mwttza^xii. @2 <b) izxk-f±o%. t 



1 + t 2 + t 3 £ 2 ? o y ?JHIH 2 t CKfc-&£i*-!>f&] 
[» (2CKo y^$iJffll) Sr^i.SJ; dtcLTV^. fel 
T. CL^CKD-y^SWCO^TtK^-S.., 
[0 082] 2CK.Uy?4fjffll£<Tdi§1=i\ DLLftJffl) 
08S1 06ti, 01 3fc5S$*VO*4«k5fc:. SCK 
T. SCKB^rA*SMk£;h.TA><o, 2xtCKf*tCST 

1 +t 2+ t 3^n^a-y^iSffin tCKb-^ittU 
ffl (nCKn-y^$iJffll) tatfeWtCJi^-CftO. *<0 
t^Wi. SCKT. SCKBIt^'til^^ixT*^, 

nxtCKf*icsTRfi-§-$-it*)±<fr^c: 

[0083] LA>U nCKa>y?fflWZLJ:ok-r& 

»r^sstHiss i o loRRjt^ne-cfcifcft. 
syoswawc < ha ztivh h. *zx\ *mmmx- 

tCK*</jN^V^#(52CKOy^$lJPi:V^ id 
tc, n^«^2SPtlcfl)0§i.Sii:fcJ:^T¥f»^[Il 
jg Loon ••/ ^ W >-y<7)Jlfc^Sr 0ft ?» <t d (- LT V^S . 
^Jt. *^Jfe^JT'ii. 2CKo-y^$(|ffilC-e]')#i.3t« 
-&(C(i, 4»illH]SSl O4<O{jifflS:03 (d)OECK 
T2 (n = 2) <D£olZ$ZWt&. 
[0084 ] 01 4 (A) iZtjk-tidtt 

WfctS-a T.^fDL Lnf^flt6Kft(C 1 C K O >y ^$IJ 

«i«Wgaftate«rff«r-5 Uf77Sl). ^^ssm, 

4 0 1 <7)%tffim& 1 S^2l5JiLh^S:f«J 
^(Xfv7S2) t. 2SlJUiT'$>it{f, lCKOy 

4 o i vffiffimtfi&x'ibh twszztitzifr&tzit. 

mz 2CKn-/ 7fflffllZ&\t ^X ftJfSStcoai^ ( Xt- -y 
7S4) fcfr&U. S!l^$iX7tSScT'2CKO-y^$lJfflI 
Sr^P (^7^-y7*S 5 ) . 

[0085] ^Tfc. 014 (B) iZ^tlX^^Xd 

(c. 014 (a) <7)^mtamz. dllkj^bs^e^ 

I,Z2CKxd -y 7fflffl&Tcr>&.®tffll£ (Xfy7S 1 1 ) £ 

(*HMWC*3V^TJi8) *^*^J^ (7T77S1 

2 ) L . fi^SSc*vSTftit(f 2 C K u -y ^ MWZ'li & 
^ (^f-/7S13) , TOIJEfJt^ 4 0 1 ^fiSSSR 

*«^agcT-3bit(f, mz i c k d y^mmiza^xR 

m.m% (xf77S 1 4 ) £fif$:l\ SS^$<t^SST' 
lCKn-y^SJW (Xf 77S1 5) SrS'Sr? 4:^-3* 

WTH«t«rn y 7 W~J*'&h X o (c tT t iv^ 
10086] i^. 1 CKu 7 ?i»i: 2CKD 7 ?i 

^a»«#^lcU7t*^- 4#ffl0»lO4T»H« 

&XolZ$£Wt&tZ#>. DLL$iJP@e§l 0 6<4SR$IJ 
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SH0SS4 0 3frt,liiJl£tlhM I N_DLY(I^<iSr 

^•taicM^ixtv^. MiN.DLYfifli. 
07$: #M?^s t i a (c . ^1^3155 SSS 1 0 1 <D 

|,<Ot. 014 (A) <DX7-yTS2(r>Pl^X'2CKQ 
7 7»m?^fftl^l:±t?^. 4^ffl»10 4t± 

*S£03 (d) ici: -plC^S-f l>„ 
[00 8 7]*Ef&. nCKo-jr^SiJfflkoSfRJilCKo 
■v^fflt2CKD ? ?MffCHU fctf!)Tli$r< . 1 C 
KO-y?ftJtSP. 2CKD7?(W 1 3CKn-y^$lJ»*> 

%s- , 4 & 1 0 4 Xtf 1 0 5 fcii ft h %WAt nC02 
m <S:*;3CKn-y?<s9i§£-«6#jg. ft*4CKQ? 
?cOi§-£-(28#Jf ) (c-r-SeOAUW 
[0088] DDR SDRAMCD&fg*>f>(;tf|- 

iiS**, *Hiiffil<ODLLlHlKS:JSiSL3tSDRAM2- 

[0089] Zcr>£ olZnOmZWOWthZtlzX^ 
T, «/hi?0-y^jg^tCKmin{iDLLIl]SSC«ffl§it 

h. L*»U n 4#H»1 042W/1 0 
5<D#m#*WT^<OTT\ 4#Jf&l 04. 105 
#8#JSr;fc.2> t £ {4ffiSWti8 x t zuz l Hit 

St 1-^t 30ffl(iLS IcOTo-fe^^^yD^'ji^ 
[00 9 0] 01 5(i, 01<7)|l4t<59T'fflV^ilTV^ 

4*ffl«io4. 1 0 5im^%\,wmtt*nmLtz 

DLL0ffi<59fgS60i£:*-f. -KOSUfctflJKt^vni, 4 
042WX1 OS^v^tfcOC A*W7r 
0S8 1 4 0 t^SSIUK 1 0 1 £<7)fg{;:;\VkX?g4i[5J 
HI 1 2*«Rlt^><lTV^. A4 7\X»£ISK1 

09^01 Tx?t£.mh i o 9 1 ims&mttfm 

[0091] DDR SDRAMT'li, D L LHMtettS 

fcn. R(«t|l:li77f^3-?>-KACTV, tL< 
( i 'J - H 3 V >- H R E A D A fi £ ix?t 1 1= CD N ? o 



X . *H»WOD L L EMSti, U1TO «k ? fcttft?*-* i 

[0 0 92] 01 6ti. ffliff^-Ki^'.x^l&en-? 

y KM R S*?*.)l>y 'J y U -y >- jL*5T3-7y K S E L F 

xtfAji2tiDLL®mmft£ffliii}-tz,miz. 01 5 

COD L LOSS 1 0 0 <,Ztetth&m*lr<ry$HtZfT?$ . 0 1 
6fc^$ilTV>.&J:3C ^Vkx^BS&l 12£J:9 
^^il^fl-i-ECKTcO/^XJi, A^?Q7?I C 
KTm-iM i/^-r^*>mxtCKlCltll (016-t'tim 
= 4) X'hh. tztiL. 7?f^3?^KACTVis 
A^J^ilJt i i: $r^-rm#ACTV*<vW l^WcSM; 
£ial>i:, ^cDj&^X^IUgg l l 2l43gaWfc»^ 
^Sr^-Ti. i ? fciS»£§iVCV.&. ;^X3S£[I3SS 1 
1 2{i«-vECKT5rA^)^o-y^ I CKT*^4i)£-r 
n^-ECKTOyt/PXitBti^O-y^ I CKTC0 
^^ifiltlSI— T*>4. ^rfc, 01 6l,zli^tLX^ 
V^, y^X^ESSl 1 2{S^(C«#ECKTti^ 
COd-^-ECKB^^LTV^. 4fc» AWXf6£B» 
1 1 2«i. {1-^ECKTW^XSr^LT^ft.nxt 
CK ( 0 1 6 Tti 2 t CK ) mzR CKTt |5]«l3r/ nVUX P 
C K T & J: 0 (^fi£? fxT V \« . 

[0093] ^VUX^IHB 1 1 2tCi 0%±$ix^fi 
^•E C K T E C K B {i^ISaffilllK 1 0 1 ^A^J $ 
ix, t 2<OS9E«^i. ^Tfl^-QC KTt LTJK^$ 
flh. fi^QCKTJiPT-U^SSlHliESl 0 2^A*$ 
iX, (t 1 +t3) commit htLXm^RCKTt 
LXttttZtlh. Zcr>m*lrRCKTk±siS'VUX&±® 
»1 1 2(C«t')^$^<i^PCKTi:* J {iffl^^ 

^itimssi 0 7izAjiztnmtmziih. ftttmmi. 

WUti®& 1 0 7 tiff -51- R C K T<OgtQc7)A*>±*< 0 1 -y 
i/tfh, fg-^PCKT O©^JC0Sl*>±*< DX7 ->"4 T 
K . fl^R C K TCDj3iJ?);4*>±a* >)X -y ^A^l $ixT 
L4 3 fcf£tM£ ON-^E- y^ • o-y^) 
-f. 

[0094] L*»L, ;««it«K«^Ttt. ffi-SrAC 
TV*^o>7 L--<;KO^ffCOTT-, oT^lffiJIlK lOltf 
A/hSJ@«nit 2minO#®*>£>)iffiB$|gt 2&#<rl= 

C07ti6. m>nt'J)illl fl^-RCKTtf0fi^cOi*>± 
*J 0 X -y S^aO» bl&ft P C K TO«*JOlfc^±36« 0x 7 ^ 
iT'tC. fi^RCKT<OSiJ<yD±-fe.±*«0X y -SifiXllZ 

jMiar. aBrf^o«rfi6tttt«r<» ft-^RCKTcog^co 

«r-aS*4J:d*ffi-9VBUP4fc{iVBDNS:«^ 
^niCkoT^agHISSl 0 1 OSiB^IBbMHttP 

[0095] tU, ±iec0j:d(cLTDLLll]8§^{a 
ffln y 7-rix{ffi-55-RC KT t P C K Tcofiffllltir < 



(14) 12 002-43934 ( P 2 0 0 2 -4 3 9d|Sl 



^LT^^^IUSSl 1 2*^«!LTli-?ECKTt 

10 7(C*$t*43ftllrfl2 (^-*-y? • o y ? ) t±?g£ 
L&^. L*>t>, DDR SDRAMT'li, Mt&lZjz 

T. 2 0 0 x t cmffllZT-rf- ■< fa •?> F A 

CTV^A^^'^^ixTV^Tt^, DDR SDRA 
NK;ij£iB£ix&DLL0S8fc LT. #|lifefflc7)DLL|s| 
B^fflvvtkUTt I&fttf 5 j6* iBi & i fc ti & ^ . 
[00 9 6] /nMTXIhIBI O9ii01 1(c) 

hS^tSitSMOSFET Qc ti£?iJtCX-f -yf-ffl 
MO S F ET Q s £ < i£fs?c52l£: ; fS!s££ £21. 
£[HB 1 1 2 6 iifS-f - E C K T <0£*>±A< 0 x -y 
A><t-v P C K Tc03t*>T** 0 x y V'U TX |s]B l 
0 9 S:*$>j(C-r-5.fi-^V D L_A C T VtfM O S F E T 
QslZ&teZtl. ZtllzX-iX'U T^IUBl 0 9*> 

^^sseb i o i izm&zti&su txw&k b i 

[00 9 7] ^^tfe^DLLIIlSS-C'ti. A^J^n-y 

^ 1 C KTiDmlM i mvytt&ttMt&fTttti 

h. Z<vmtmX\ (affin-y^-r^tz(im>nT-J)ir(f 
& ofctf> . 2 x n HKc: 1 IHOfiffiJt^ L a^fr 3 Cl fc #T 
£&^01«3l;tel9J<^DLL®BiJtS£LT. n**A<7> 

Hi^JOD L L®Bte0 1 comtmw L L0BJ: 0 & 

[00 98] Sfcfc. 01 S^SaSflkODLLEBa** 
LT , ^gSlSEB 1 0 1 WSlxmiZ LjW1# 
jWUjSivSrVVr fc**±<f ^ft£>. -OH^Jc7)DLL 
EBTti. £>£>»9>.g>tCK, n, mffMlZ&bk-f. 01 
6 C^-T J: i^PCK T^It^T L*:?*. & 
OECKT$r^fe-r-&l:Bu4T\ VDL_ACTV#n 
*7V^)VtZiXX , /nM T^EBl 0 9*>^^jfJ£[fl] 
B 1 0 1 tC:^M TX^JEN B I A S^'EpjD$il^rV% < t 3 
(aMW3*U>. .UlCkor, "TSSfffilUBl 0 1C0» 

[0099] ja:, uTOtmmmmi 0 2(7)t)}ft{>m 

«OHlfe0«lt'«44^[HlBl 0 5$-U-r'J^S5ffiIHBl 0 
2 OEWCKft* - 1 TiME^S £ 1 / 2 n tzflSJS^- •& 
•Ifc#T£&a>\ 4^at«^*^Ji» 4WDX7y 

[0 100] ^<7)<tp(w, DLLEB^ft^X^W-W 
a$ ( ACTV = o ) OiSB«a#{£>«£ ft -10) 

HilfeCTiODLLIllffi^^Stt^DDR SDRAMOftl 

i o i o 1 1 DLLmm^mmmi^mtmom 



m&^tf, a i comtmiza^x a 1 o 4 six 

1 0 5 ^^/gH3S§T'{i;^< . ^VkX^BBi: Utm 
EMC 1 SwefflJtK^ff 0 i t tfXZ h . £f*Wfc:ii % 
4#ffl»l 0 43.1/1 0 5^A/l^O7^ECKT, 
RCKTcOm-f W ?MZ 1 Hk ECKT2, RCKT2 
£'W*ft*fc LX$t±-ttV,f. m-<M yVKC 1 @<7>SiJ 

l^ryxrgffiEiBi o 2<nmz>vi<xmLmteW.<z. 

tlzX 0 1/7'J *SS0B<?)?B«1ESES:i£«-C# . 

[0102] JU±. DLLHJS^WSfflMCoi^^ 
XZfzi)K *%Hfl(iDLL!lIB(C|JB^-r. SMD. ND 
C, BDD , PLL&i'«*^5S<0?O-y?^BB 

t~ MMaTI&X'h h , 

[0 1 03] 01 7{i*^$-PLL C7x-fX- o-y 
^ H ■ )V-T) ^w^o-y^^lilB(c®fflL^^ 

|BM*Sr»Jfi£irf-6. il^DLLlffit^fflail 
SSISHIBI 0 l^coA^Sr^gS^o-y^CLK, /C 

Kvs' y ^yu-TK:*^aBB±*v wc, "5TS!31ffiIlIB 

1 0 l<DaS*i±tCKit3fJ'^L 

U^^ffiEB 1 0 3C0MSEJI(i (tl + t3 + tm)T 

[0104] *2mm<?>P L LHBtefcV^T i. . (iffl$fJ 
WtBHJW-iWC. -yf-SBl 1 0. 1115-flJO 
S^T^2W-r'J*MSH]Bl 0 ^X'lLlSiXsWQ-,? 
SRCKT, SRCKBSr^J^SMlHlBl 0 ICAlftL 

TajEa»fe»ueLJta. x>f -y^-isiBi 1 o. 1 1 1 

*«9«*T?RB3BSigKl 0 KOffi^J^D-y^QCK 
T, QCKB^RIcA^^-fr^. (Sffi^J^Ut 
®0B 1 0 7 a^nSSiJEEB 1 0 1 cO-^COHi^QC K 
T^UT'J ^S®0B 1 0 2X'MMLftm& 10 5T* 
^L7t^O y7RCKT2i:A^I>'^ y7rllIBl 4 0(C 
iOKOa^flBSl 04T^U?O7^ECKT 
20fit«*Jt»LT(a«aCJCtfc«^-VBUP, VB 
DNSrtb^l tT^TSSiffiigBlO 1 Wig&SiaSrSSWf 
nSP^D y^CLK, /CLK<?)flfflCEl: 
^FJrao(iffl5r*-ri.^n y^QCKT, QCKB££ 

7a-v7CLK<DmMtzmtX lCKziv-rmWt 2C 
K o y fMWZV) t)Wi.hZt &X' § . -HxK «fc nto 
•y ^ U >- s/* * *«Cffi«f S - t ^ 4 . 
[01053 01 8l±#5£HJJ£SMD ('»?vi-X ■ 
;5- • r -f W ) **4fc«iNDC (^tfTJ-f ■ x 
<W -t-^fyM ^T^^O-y^^BiclHlBCjifflL 
fe«^OHB6W«r*r. *H«fiWl^SMDIllBti. H- 

gaa«agssr*-r4«i*iiijiiEjiji 7 1 ts^rsia® 
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fiii7 2^M. mufiis&w 1 7 1 ^mzmmm 
woi/ry ^aMinssi: mmzmmzs-z. hvr u *?a 
sbiki 7 3^i5tt^nr^-i>i:ttic, ury^as 

0811 7 3T'Sffi-ti>HU^^Oy^FCLKtmiie«l* 
1 7 1 <0*S®S 1 7 1 a-1 7 1 n*^JU^ 
$ fx 4 MM 9 o Ofiffl £ JtlW 4 fiMSttlSH 1 7 4 
a~l 7 4 n#l§l?£>ix. {affl^-gC* J «liiJ$^SM 

»tettj&r*a*i6]33ffi*i 1 7 2^®satcpr'j*s 

1 7 3T'iig-r&B?cO?o-y?FCLK£A:*jL 

Taefrrtp^eas #4 - 1 t\ n^as^ nix-Co 

[0106] #>*>4flfj£CJ:fUf . (SlfflO-HBbMftaiS 
ixrcSMS«j±i^yavi?{iVrU75^MlI3S&l 7 3T 
W&thltm? u -y ? F C L K fc H-<0ffl[fflT*4fc 

*•>. &-n$m&n\ 1 2frt,imjjzti&9xi- V 9GCL 

KJi. 1/T'J#S@[IIS&1 7 3T-SSf -l.|fi^^D-y^ 
F C L KfcJWSTiftjjBejfl 1 7 1 TttdiSiifcjBii: In- 
cogs 9 n y 9 -f^htb 9 Q -y 9 C L K J: 0 i> 
t 3 ItJiyWft***^ ^cofiffl^^S^ o <y 
?i:3:4. ft->t. ^<^>Jll^^o-y^GCLKSr@ll; 
^iiTV^tfiTJlIlSSl 2 0c0r-^5-yf-^n y^Q 
CKTt-rtik-C, ?hS5^D-y^CLKi:|il{iffl-CT 
-?DQ£ai:*l$-£4.ri:a*T*#4 (020 (A) # 
S3) . iOSMDEWeti. 02 0 (AXOid 
1 C K o y 7fflfflcr>k # Ttft^oai^a 2 -f 9fr 
1£k*&tf. %cr > '&cr>i}ij]l$--^>m<D7 xi-,9 iMftto 
a&PJ &&JLTtS n ZtllzX r>T 9 4 5 

hiz#> iim ?fr?&mLxnij}-5jmt%&. 

10 107] C<5OHtft04<OSMDE18&fc:t5^TJ±. msd. 
UT'J *MffitH8§ 1 7 3<Vmmz-ftm\s\B& 1 7 0* 5 tS(t 

H3SS1 7 3X'ff)Mmt ( t 1 + 1 3 ) tc(i. #JSH188 1 
7 0 T'<?>a5EA%4;h.4 <fc 3 C-T 4 . £ O^-JilHlSS 1 7 
0<i. lCK/2CK«Wi«0«liai»1 7 53&»i5>^)ffi* 
(CSO'V >t, 1 C K O y ? Mfflto t # i^f-gP? O y ? C 
LK£#jgiJ-r£*<*>**^y;&3BEKl 7 3Cl« 
2CKD7?SP«t^iJWn./?CLK!: 

2 #m ttc 9 o y 9 1 is-rv tmm®& 1 7 3 tAwa-*- 

4J:olciHWSft4. -rtlfcioT . ICKd >v9Vm 

<r>t% 9X3-, 9 (omm t CK b S M D ms&cog® t 

(c£4 <fc 3 sSrSWWfTfcirfu 2 C K o y ? mm 
<r)t&lift&? D-y7C02JH»i2tCK£: S M D ®S§<7D}I 
SbA { R-K£4J:?&iW#%3:^fi4. i£ 
■HtoSSmi 7 2<7>iii7J:?oy?GCLKJi. ?Oy? 
^fiSclUSSl 7 6 J:*) 9tJ-> 9 QCKTt iT&ljZtl 
4. 

[0 108] ifc. ^WHS6WIf5SMDI5JJSttjv^T 
S1US&1 7 3tag$il4»0>?D-y?FCLK*ititf| 



£tt!R-f £<4ffiJt$$g§ 1 7 4 a- 1 7 4 n«iBj]{:S^ 
Wt . JtOjMBffl 1 7 1 rtT*«EO? o -y ?0{»1(C 

3 6 0* oah.*t>fe^asa*Srtt{BU-ClCKa 
•y9®mb2CKa>y9#\mi:® t )Wz.&l CK/2C 
KfiW^iiMliKl 7 5Wtf>iXT^4. :«1CK 
/2CK«*i*lHWiI»17 5ti. 1CKQ-/7SI|1»^ 

tw^isjaew 1 7 1 <^ffiKRjw»8ftjt o fc^it 

tUS 2 C K n >y 9%\mzWrs L. 2CKoy ^»JffllB#(c 
JKfrrtaSM 1 7 1 W^ttig^'Br^lSJ: 0 fc^fttitf 
lCKD^y fflWizWft+h i 3 <C*S* ? it S . ^ft(C 
lCKT3-y9$mk2CKVy9mWC0W r )mz. 
*MCK/2C KtJJ#^.$iJfflltHlSS 1 7 51Z&. 0 e»W(C 

[0109] i£0^ff!J«SMD!I3gg^fcV-.T 
Ji. 1SZV-7V *S®Ih18S 1 7 3 tlH*[pia@5l| 1 7 1 
tftfflJtlSiSs 1 7 4 a- 1 7 4 n b mXftMMm 17 2 

E»fc:li2CKu-!r^M«Krfc:4J'«EI»l 7 0T'2^JS 

« L . 2CKDyy M «HMdi«IEOPr 'J *a®HJfif 
1 7 3*}itfffittJt*M»l 7 4C(i. 5V^fcfflfflA«A* 
?D7?CLK t OKStWlfc ^ o y ^ Sr tt^-t 
SJ: dCM»Sii«. 2^$ix/c^n-y ?#HK3rfaa 

1 7 i iz&teztih b . *<oasEW-e<oasE<wc 
« i MH£*fc& < x (afflJtuss 1 7 4 ^(affico-^^ 
«tajr-^5Srv^t arc < t a«f twifc^ 
o -y ^ 2 nmcDM-fifammm 1 7 1 cawm- . c 
nic i 0 . (ais^-sc^^a®K^^aj-rs ^ b vx-* 

17 2<7)&j}9ri y9GCLKj>K 9x2 y 9&f8.®8ll 

7 bfr(z9xjy9Q.CKTbLXlHJjZirL&. 

[oiio] mmthf* z.yriz-o^Ttewzmz. 

Ltc^ilK <em. ia®(ClIIl, DDR SDR AMICE 
M R Sir i'^^A ! A^ $ SMD0SS 
OlM^BBttiStt. DDR SDRAMOlfrfttH*ttKflt& 

C^HJSffl^iS^Tts 1 CKD7?«»i 2CKU y 

&1 7 0<0»«itS'**< tT. 1 CKo-y^W, 2 
CKn?7M*l. SCKo-yi/SiJffll^x^lCKo-y 
^«HH. 2CKQ7?«W. 4CKo-y^$l]^ItJ]gi.^ 
i:'^ff^ri.4«J:3HtTt.i:c\ 
[0 1 1 1 ] 01 9(i*^$-BDD (v?^ • f-fW? 

isa-Fib • -t i"f ) o y ^ ^riaaBfcaffl l 

fc*&0|Sit««rS?r. *^M0>JOBDD®S8«. 01 

8 co s m d mmcoimmmmm nu it^(6ja@?ii 1 

7 2co^WtD^^fif^o^(fi]aS?iJ 18 1-18 
8$rffijiT^4. C1^3*>. 5K#|6jaffi5'J 1 8 1 — 18 

4 «iEffi«<W»^ O -7 ^ C L K iznm Ltl®B&X't) 

0 , JR^maffiM 18 5-1 8 8liaWffl«>J'MS? o y 
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;/CLK fc*ME Lfc m%Tfo h . * . 

181. 1 8 2 1 5K^(6]SS?iJ 1 8 5 . 186(ilCK 

0 y ? mmmc^m^i . m-fiftm&m 1 8 3 , 1 8 4 1 

Wi^W&n 1 8 7 . 1 8 8 li 2 CKn-y 7 $y0PfflO3S 
SUIT'S) 0 . JZJjmMMW 183. 184, 187, 1 
8 8(i 1CKU7? «lttlB$(ctt ? D y ? OA7J#jg8JT§ 

c05S*r*]Sg5iJ Sr V V *4 COT'. ft L V WffitfmM- 
6**. SMDfc»fla^l4taar|B|*-C&D. 02 0 

( b ) c^-ri oc. 9 o y ? i fflttit cKcoiaici^r y 

^jiSBSg 1 9 3 $rji-5Ta®SA 0*^A ntC|S]*>-5 
•Cafel-aSS^T'^i^^^T'A^yN'-y^r 1 4 0 

[0 112] ttmm&l 8 0(1 HM9v-y9CLK£ 
^JB'ti^JBBDVDlfc. DVD lc7)Ub^*^(i-?-cD 
R«{B*SrS»t*^ffl«DVD2. DVD3t, DVD 

1 COiUfjt.tzl&WD 2C0mf}£MiR.~$~&-&l/7 ^SL 
Tit, DVD3 0ai*tt«SIl^*a (Vcc ) £3! 
1R-fZ>-tU9 9SL.T2kfrt,%r). ftmtn-yfCL 

Ki2ftmt5*V4ttm-tzfflfczii-t&toizmfg<.z 

ilTfcO. lCK/2CKflJ§x$fJ»lHlSSl 951Z£*) 
\CVLUy9'&m<OkZlS2ttm9'a~,9*. i7t2C 

Ko-yi/sijp^i: #ti4^^Dy^^aj^-ri.ia 

fc. ±B-feU?*SLTl. SLT2jWW*PS*1*. # 
ffl&D V D 2 t D V D 3 tC D V D 1 coffin £ fcfi* OS 
&&JltfAliZtl&Zklz±'>X. #JS§§DVD2fcD 
VD3*^tiJ^Six4>7D-y^(i, ?hSP^O-y^^3 6 
0 • -tKthh 1 fflJWt CK^tffiffl^mfe^fciSri. 
S^K. *W1 8 011 tl/^^SLTl. SLT 
2CJ: OJHiR^fu^o-y? fcfiHS#l 8 0' -Wife? 
Dy^fMtl'fy^INVll, INV12£ 
ffitiTV^. .IftCrioT. W18 0" .36 0 
* , 54 0* Ttltz4^cr>7u-y7tf$ L foZ.jxZ > . 
[0113]*U. lCK/2CKflJ»i«»EI»l 
95KJ:9. 1 CKxJy9fflW<Vk £tift&9vy9C 
LK£2#ELfc?o-y7i:*ix£:{afflaU 80* -m 
£7o -y 7 ki)K WHftMMm 18U1 8 2KA7JS 

tizmwnmmzG-r&rv 9<v£.m.w?T%i>ti. 2 

CKv-v9®W<Vk$lt. fl-»7Q-y?CLK$:4#« 
Itzfv-v? tttltffiBtfl 80° -Ftlfzfnvft 
*<7yf-LTlfcJ:lXANDy-hG2 lZftLXKU 

fommm i8ic. i^^fisss?"! 1 8 1 izax 
j;p7;clk t&ffitfi mmta-rtitzfviy 9k 

Ztlk&ISWl 8 0° fflt?Q77 t !^5'yfLT2 
^J;T/ANDy-hG2 2 2-H-LT^f6]SJ£?iJl 8 2 



- h g 2 1 , g 2 2 ^ffi^AASfi^r y ^astu 

8&1 (t l+t3) IiLt?n 

•y 7 #A7J $ ft£> <k 1 (Cfi§|£$ as . 
10 114] SttrflaKW 185-18 8tCOVvc 
SB? n -y 7 /C L K#A?J £ix-5> Atfg&Stf^-C^CO 

•WHijsosrieijisEW 1 8 1 - 1 8 4 k mux-h h . w% 

IWEH 18 5-188 CI k IZ* 0 . 

M^iJ 18 1 — 1 84X'&jj9'a-y9QCKTcr>iL±.tl i D 

**« U jR*HoSS5l 18 5-1 8 8T-ai^l 9 a y 9 

QCKT<r>&Ti) i K)£Mffl-tZ>&o<,z-?&ZktfTZ 

h. tti. zvmtmiztmxh. mx-tmsmisi 

CO^-SffiSAO- An*^c0fi-§-tC«-^^t 1CK/2 
CKWiffltMIIHl 9 5*^o-y^Ojgffl&^!iit 
T. lCKD y?#J®t 2CKOv?#Jt^«0#*.£ 
gftW«T3: did - t & . 

[0 115] H2 2H ^B^SrafflL^DLLlHlKIr 
JWLfcDDR SDRAMcoyn-y^llT'&S. 

[0 116] H2 2cr>SDRAM(i. W&.CT>^^)^lV 

v y -y ^x^ES§ti.^ffy^JJ4o(7)yN*y^*^ 

^•5^*T2 5 6^*'b' y h<DX 0%tm®M.&1}-?& 
*^)*.>VTV4 20 OA— 2 0 0Di:. fl-SB*»£>A:*J 
$ixS T H U^. A 0 — A 1 4 & rtSECSX 0 iitf T H U^. 
^•?y 7r204t. later HW 7 7t 2 0 4 C<k 0 

TKl^X5 -y^-2 0 5i:. msZT YV^J<. v V r 2 0 4 

3-KLT^ : £ i ;-fe;l'7W20 0A-20 0DC0^f 
tt*^SS?-ri>^'>'^SiRI115S2 1 2t. WTH^t 
V'v^-thWTYV^ vT-20 6k. fi=TKU^Sr-r 
3-HtT^^yri^^ 200A— 200DrtOV-K 
»S:SiR-ri.^TT h'VXxrj-^2 0 1 A- 2 0 1 D 
k. v - H ^<73MtRi: i 0 1' -y h H^S!^a3 $ ixtzm^ 
Zt$®rHz>XT>7®&2 0 3A— 20 3Dt. ?iJ 
T y^2 0 6 (C^ -y f-$^l7t;?i|T K l/X&ftffi 

TiftWCJWWiWT FW*9^^ 2 0 7 1 . ?iJT 
FkX^f3-HU> ; e i J7l''f2 0 0A~20 0D 
flO^A (t'-yhtg) ^StRf W7KI/Xf3-^ 
2 0 3A-2 0 3Dt. JMf*»feA*S#l4f-yy-feU 

££jfc-r£3>-ha-;uni;.y?20 9i. Huie^^'J 
-fe;UTU--f 2 00A— 2 00D^A>fS^ai$ix^7-'-^ 

zftmzihjrf&T-9ihi)j<-yy7 2i it. tuieai 

^•T-r-^^ho-7'fi#DQScoai7JVN'y7T2 1 5 
iuieai7J^' y7r 2 1 l*^ai7J$ii?,T-^<0^ 
^ 5>-^$rSiJiai-rS*l|BJC^SDLL*^^2»^D-y 
?£JR0»2 1 4 t . ^gP^^ATJ^ixSx-^SrSft 
SATJ^'-y 77 2 1 0 t , ?l-SB*^A7J$aS©]ffl)fi^ 
(CSo'l \X^^ y -fe/i^TU W 2 0 0 A— 2 0 0 D<7) y 7 
l^yi'^^ : if^'?y7l--y>'jL$iJCTls]g8208t. HSB 
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a»£A* ztihT Yuxm^-mzm^xm^- 

K£K5£f 4*-Kl^**2 1 33rif«:fll;tTV*4. 
[0 1 1 7] BUie^^-hD-^D^'v^ 2 0 9^f-g?*» 

^7n 7 ^CLK, /CLK, ?a y ItF&tft'hh 
Z. t ZTlk-t? o -,9 4 *—7MiftC KE, ffTKl/X 
XhD-/if/RAS (OT, RASffi-^tfirr 
i) , *iJTKl^*hu-7'fl-5§-/CAS (OT- CA 

<?)0-h&%CDMt,Z "/" tfft2tlX\,^hi>CDli. Wis 
'<.}Vtf l ^c8)\s'<>VX'hhZt 2-XHfcLTv^. ayhn 
y-y^2 0 9(i. A7J 3 V S Y<?> 0 *>^- K V is 

x?^cr>m%ziiz*-$-&MRsav>Yizmix. rtgp 

U -JX ? tCC A S V 4 -f >^ffi^#ftJ*§fc..& . 
[0 1 1 8] ZCOmtfflWVR SDRAMC&Wt 

;PCKEfl-5§-*</W U^.f\sX'hht^^yYa-j\^vi=J 
•;-7 2 0 9lZttLXWtotZtLh. DLL*^tti^$il 
-S.(*|gP^a-y^(iDDR SDRAMCOKffiL (REA 
D) tbfmiiZ^mdZ^itlih. ZZX'liDDR SDR 

[0 119] DDR SDRAMtEB^-rTHV-XV/1^ 

• • X^'J) it. 7?"r 4V^-?yYA 

CTV^TJjtJ: •JWTHl'^jWROaJitT^^y-b 
;PTL^f 200A~200Dmf-fy««(:?n 
6. %<rXk. m&L^>YREAVtf\jitiixhkn 
T H X A>TX 0 & 4 flX ii v J^nmmtf'frtcbti h . 
[0120] DDR SDRAM Ttix — fXiHsl <H%i 
*tekyfhiZ#>. 40^ ; E l JWl/^( 2 00 A— 2 
0 0DC^fi]$ixTV->l) o ^t'J-te/PTl^ 2 0 OA- 
200D?:r;f-( TK-f 5 CLK #;£*>±# 

DdkDCLK. /CLK^D^y-M^C, CKE 
= 1. /CS = 0, /RAS = 0, /CAS=1, /W 
E= 1 i:t*3fi#tf>ffl£-lt*»fc3:477-r-f 
ACTV#A#£iX6t. TKl^Xff^-AO-Al 4fi 

206^9&4il&. *LT. /n>?7 Kl^fl^C 

202A-20 2D(Cj:oT^iti$il. «J$$ii&. 
[0121] *<r>m. *>XT>7\m%2Q2A~~20 
2Dfrh&Wn?-7*W.Z-&ttzth. WTYUAZft 
5Tf.g>. CLK*«i^±*«0flkOCLK. /CLKO? 



oX>-K-fyhB#t, CKE=1, /CS = 0. /RAS 

= 1. /cas=o, /wE=itv^ m-^nms+tfr 
xm^A o -a 1 4 m^its<>?7 y vxm^-t nr y 

l^Afi-§-i:{C^J$ix. -efl^ix/<y^iMiRlH]8S2 1 2 
fc3aj7V'l^7 y^2 0 6^02=4*1 2>. /WE=1 
tfftfc $ #tf lr vg, , n>Yu-)Vx2=J-y?2Q9\i 
^Jti L®ftX'h «rg»L . ^'y^THl^Xfi-^ 
THBtS<tfcM>^<*r^T ! - < rT'&fttfK^tiSLBjft 
*B»W-4. -etT. nTYVXfzi-y 203 A-2 
0 SDlCioTiStR^il^^AtDT-^^^-^abA 
A*77r2 1 l^t^ttiStU DLL 2 1 4*>£>tfc?J$ 
tl&nUfVys'VlfJ ^vyX'V v^iXh. DLL 
2\Afrh$toZft.hn&9Uv7\3.^ 
fc. f-^Ui^A* 7 7r2 1 Hc*j»t*3Bi*5^;»t» 
CLK. /CLKlC^LT^lMiffifc^TV^*:^.. 
ttlTJT-^DQti^gP^O 7 ?CLK, /CLKilSIfi 

[0 1 22] 4ft, DDR SDRAMti, r^-f^r 
37^ K A C T V#&;fT$ftT#^8!tfi L 3 V > Y R E 

AD*^T'#«.<j:at^&4T'^-9->f mmt 

^>YREADtf&?r2tlXfrt?T--?tfftJjZi\& 
tX'COVJ 7>m, DLL<7)*>/*7%:t\ 
itgkflrtrft&U'Jx? 2 1 3lz&ftt&. ZtoPmW 
X?2\ 3cmi:m£frthfzi?><?>3*?yYtffr&-f 

DDR SDRAMli*£<^tT23?tC0flS&W 
: Jx?ifi1f&L. Ztl^tlMRS (^-Yls'JXf-t y 
Y) 37VWEMRS (l^^fyf-f-y^-K 
U ! JXf* vh) 3-?>YX'ft®$:WZfri.&. CLK 
* J 4^±* 5I )»CLK, /CLKcotaxm yhv% 

IZ, CKE=1, /CS=0, /RAS=0, /CAS 
= 0. /WE = 0^:V^^^i■^c7)ffl-^•^i•*<A?3$i^, Mt 

if^mcoTYuxm^Ai 4<r>m.tfi "o" 

RSavyK, A14* { "1" ^ig^-KteEMRSn-? 

A14^l-«O7*H^XC0A^(:J;^T. V 

[0123] 4*, D LL 2 1 4ISs MMUksKWkh L 
< (i-fe;U7 'J7l/7y t ^ IZ =t- Y V 

iSX7m.%.3-?>YMRS*?*:ll<yyy]/yi/*.®-r3 
~?> KSELF XA<A7J$il-2. i t IZJ: Ottff SrBBJW 
^i3t$il|>„ IWB^D D R S DRAMW^fSlwi 

ot. 02 ltc^-fi: t-Hl/^^iSnvy 
HMRS^WJ^lz-yy^T^^yKSELFX 
* s A^$nT*>4). aiSTi, 2 0 0-9">f ^yKOfflBIRE 
AD37V K£ f5 A-T •& i fc (i«it ^ fit v » h . 
oTs icO2 0 0Hf>( ffocomz. DLLT'^n.y 
^»f^* { ^7-Titi?«J: < . ffi§em&m<r)D L LT'ti -?■<?) 

KSELF X^'ATJ $ 1 * (C . ^ D y 9 *mm¥X 
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itli. MeHSg^D LL£JgSL£SDRAM<Di&' 

ttMTJi^ISSlSElHlBWgBftfll K )#i t nCKuy ?flHj 
HMWU:^ 9 nCKn-y^$0 

itm t t i c k o ••/ 9 vm k 2 C K n -y 9Vm*® K> W 
l&£olz-fZ>ZktfX'£&. £tz. StltffiKcisivC 

DLLSjffliisiK**. ifne'5r?Eagiii8s*»^<ofi^-t 

3^^TW3SlSllI«<0A**»4>fi^lHllMI<0{B*4 

[0 1 2 5] ifc. yN-^- y^o.yi?Sr|5g<'^. E 
CKT2«{5ffiSr lCKD7^i2CK07^J:t^I 
LtztK RCKT2tO{5ffl£r^M-t&jK tL<{i. E 
CKT2, RCKT2<^ffi*£^H-? _ &£fcT-*>[3J«tiD 

[0 126] 

T<5931 9 -«Nb*K *is«3t. SDRA 

i: izfiMZti h?w? ±$L®$&* h D L L 

tC, lCKO?7ffl«fc2CKD??fM»fcflJi)#ji$ 
*¥Hmz£tltf* SMDiHlK-^BDDEK 

tzjsv^T t) 1CKD7 ■yifrlfflk 2 C Ko y -p^iw^WO 
[@i ] *mizmmLt:DLL®s&co-mwm<?>Qm 

[02] Hig^DLLUlKtCiSft* 1 CKtJ yfWB 
t 2 C K D y ? ttS^fcJtS a y ? <7)JU88i i^jgp 

[03] SlifcW<*>DLLE]Hfcfc»ti>^-*--y7n-y 



[04 ] *»BH*afflUT*«*iNiflciEtt««<0--« 
fc LT « S D R A M IZ&tt h IZX1V* -y V r 0S#<Oft«s 

[05 ] £ttftOD L LEJ»fcfc»t**fiffiaiEEI»«>ft 
frWHr^-fya -y ? 0-f$>& . 
[06] HSfe(5iJODLLia]8§lci3{t?.^r^lS[3]SS$r^ 

im7i mtfflitoDLLfsimz}5if&smm®iw®8& 

[08] mtkm<?)DLLEimzi$tt&ttm®m<?>M:tem 

[09] mtm<oDLL®&izt5ttz{fflmm!tiiiii® 
szcrjMftffi tstroip; 0T-& ^, . 

[010] ^JICTcODLLHimcfcJtSf-r-^yT 
[01 1 ] SlJfe^DLLHmcfctt&tfl'VhS^- 
[012] »60!|cODLLtllSS^*5ttSl^D«y^^ 
0T'S>*. 

[013] ^J60?coDLL(llKlcfctt^2^a-y^-9->f 
0T&S. 

[014] HMWIcODLLtHimctJtt^nCKDy^X 
[015] *«BB«r IfflLitDLL ES&CDSfl 2 OHMCT 

[016] m&mnDLL®&izt}v&&n}mmD& 

[017] *«^S: P L Llsjmcilffl Ufc^-^cOHSfeffil 
Sr^-tra y^0-C'*l». 

[018] *f69l*rSMD|I|»tcaMBLfe*^<^it« 
5-^-T7'ay^0T'J>^. 

[019] #f£nji£ B D D (USSCSffl L/c*1^0HJ6(?iJ 

[02 0] SMD0HfcBDD|HlBOttf^**f ^>f 5 
V^0TJ>^>. 

[02 1] SDRAMtC*3ti-|>SELFX3-7yHAt) 

^^f ^y^mx-hz. 

[02 2] **WSr«fflLyiDLLEl8S:fflv^DDR 

sdr a unmrnm z^-t ? 9 wx-h z> . 

[^COiftBH] 

1 0 1 TSJ^il&ElSg 

102 l^T'J^jlSiiaB 

103 ^2i^r'j*a@(fiiss 

1 0 4. 1 05 ^J§H]^ 
106 DLLflKSHESS 

1 0 7 immmm&mt 
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108 ^-i^-K^W 140 A^<>y7T05l 

109 a^txbss 401 ■rsag*?' 

120 "r-?&f>m§& 403 JIM&$iJffll[5JS& 

130 f-nhD- yfi^-aj^ass 404 7^tri/^t 
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